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Metabolism of Isolated Fat Cells
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Increased attention has been focused on the metabolism of
adipose tissue and its marked sensitivity to various hormones
(for reviews, see Vaughan (1) and Jeanremaud (2)). In an
attempt to obtain a homogeneous preparation of fat cells, it
was found that if rat adipose tissue is treated with collagenase,
fat cells are liberated. Owing to their high fat econtent, the fat
cells can be separated from the more dense stromal-vascular cells
by flotation.

The metabolism of glucose and the response to various hor-
mones by free fat cells are reported in this paper.

EXPERIMENTAL PROCEDURES

Male Sprague-Dawley rats (160 to 210 g) were used in these
studies and were fed, ad libitum, a high carbohydrate diet (3)
consisting of: ground whole wheat, 669,; casein, 15%; whole
milk powder, 10%; cottonseed oil, 5%,; and required vitamins
and salts.

Materials—Crystalline zinc insulin was obtained from Eli
Lilly (Lot 288614, 26 units per mg). ACTH! and Fraction V
bovine albumin were Armour products. Purified TSH was
furnished by Dr. Peter G. Condliffe and contained 6 units per
mg. Dilutions of the hormones were prepared in buffered
albumin on the day of the experiment. Collagenase prepared
from C'. histolyticum was obtained from Worthington Biochemical
Corporation (Lot 6142-4). Glucose-U-1#C? was obtained from
New England Nuclear Corporation.

Preparation of Fat Cells—Plastic or siliconized glass vessels
from Clay-Adams, Ine., were used during the preparation and
incubation of the fat cells.

Rats were killed by deeapitation, the epididymal fat pads were
removed and rinsed in 0.85% NaCl solution, and thin distal
portions from each pad were cut into three pieces. Up to 1 g of
tissue was added to a siliconized 25-ml flask containing 3 ml of
albumin-bicarbonate buffer, 10 mg of collagenase, and 3 umoles
of glucose per ml.  Incubations were carried out for 1 hour at 37°
in a metabolic shaker. The bicarbonate buffer solution, pH
7.4, was prepared according to Cohen (4) with half the suggested
concentration of calcium ion and contained 49, Fraction V
bovine albumin which had been dialyzed against the bicarbonate
buffer. The same buffer was used for the metabolic studies.

The tissue was dispersed into small fragments within 1 hour of
incubation with collagenase. Fat cells were liberated from the

1 The abbreviations used are: ACTH, corticotropin; TSH,
thryoid-stimulating hormone.

2 Glucose-U-#C refers to the uniformly or randomly labeled
compound.

tissue fragments by gentle stirring with a rod. Liberation of
the cells was manifested by an increased turbidity in the medium.
Fragments of tissue still remaining after this treatment were
removed with forceps. The suspension of cells was centrifuged
in polyethylene centrifuge tubess for 1 minute at 400 X g. The
fat cells floated to the surface, and the stromal-vascular cells
(capillary, endothelial, mast, macrophage, and epithelial cells)
were sedimented. The stromal-vascular cells were removed by
aspiration, and the fat cells were washed by suspending them
in 10 ml of warm (37°) albumin buffer containing the desired
concentration of glucose and centrifuging for 1 minute at 400 x 9.
This procedure was repeated three times. Stromal-vascular
cells were absent, by histological examination, from the fat cell
preparation after three washes. Fat droplets, which may have
been formed from the breakage of the fat cells, floated more
rapidly to the surface than the fat cells and were aspirated from
the surface, after gently stirring the cell suspension.

For a set of experiments, fat cells were usually obtained from
the pooled adipose tissue of three rats. The washed cells wore
suspended in 15 to 20 ml of albumin-bicarbonate buffer con-
taining a given concentration of glucose, usually 3 umoles per
ml. The triglyceride concentration (fat cell content) was
generally between 30 and 40 umoles of triglyceride )equivalent
to about 50 to 60 mg of tissue) per ml of suspension. Just
prior to dispensing the cells in the incubation vialg, sufficient
glucose-U-4C was added to the suspension to give a final specific
activity of about 0.1 e per umole of glucose.

The following method was used for measuring and dispensing
the cells. The cell suspension was swirled to ensure delivery of
uniform suspensions of cells and was immediately drawn up into
18 em of plastic tubing?® attached to a 2-ml calibrated syringe
(lubricated to maintain a tight fit) and then discharged into
plastic counting vials from the Packard Instrument Company.
The volume of tubing was sufficient to contain 0.5 to 1.0 ml of
cell suspension, the usual amounts measured. With this pro-
cedure, it was possible to dispense, without cell breakage, 0.5 ml
of cell suspension into 40 vials within 3 minutes.

After the addition of hormones, ete., the vials were capped
with rubber serum stoppers fitted with hanging glass wells
purchased from the Kontes Glass Company. The wells con-
tained cylinders of Whatman No. 1 paper rolled from 2- X 8-cm
strips. Unless stated otherwise, incubations were carried out,
with shaking, at 37° for 2 hours. The gas phase was 95¢,

3 No. 10 Transflex tubing, Irvington, Plastic Division, Freehold,
New Jersey.
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